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(54) INFORMATION RECORDING DEVICE AND INFORMATION REPRODUCING 
DEVICE 

(57)Abstract: 

PURPOSE: To realize formatting for preventing erroneous 
propagation due to a transmission error with respect to the 
information recording device and the information reproducing 
device employing variable length coding. 
CONSTITUTION: An inputted quantization value is recorded 
in a 1st memory 7 through variable length coding. While a 
variable length code word recorded in the 1st memory 7 is 
being read, the word is subject to format processing and the 
result is recorded in a 2nd memory 13. Moreover, the 
quantization value is decoded in the opposite sequence to the 
above at the reproduction. Formatting processing applicable 
even to a high speed input signal such as a moving picture 
signal is attained by using the two memories 7, 13 and 
executing variable length coding and formatting in the pipeline 
way. Through the constitution above, the recording device and 
the reproducing device are used in common and the reduction 
effect of the circuit scale is large. 
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"I" 



Mum 1 1 B**fctt#^ffif«Sr**B»-ro*«> 

R AMfeitf F R AMO 2iS^i^ * !J SrJPffl U WE 

acfiw #{k uftsfts &ism& < »* atr v r AMEtt^a 

t, SfllEVRAMtB«¥aT*VRAM^*f 5i4ixfcBft 

o-C BT«fiW*»»^ttlBF R AMfc*#i&tf 7*™^ 
s/h¥atSr*«U WIBFRAM«C##a*jxfc7^ 

—77 Ht£tiit? s -*&mm+£zb%4mt-rz>tft 

[»*« 2 ] B*4fcH:*^*«&*«iS*-f oft» 

r/J^ny^Srfll^u flfTlB/h^n^^rtolfS^S: 
5L^£l&£L^rv^5ic^mu SMHEiftSftfcB* 
fiK^Sr*^ Lr RrajfiflF-Ht; U fltfflB/h^n 7 ^ Sic 
BJEftOEftT'ns' ffiE^£fi#*{b£ixfc 

ic«orMiaiEft^ny^(cEfturesisttfcy f -^ 

SrW*i-5R^, VRAM#J;tfFRAM0 2«*<!D* 

^yfcJWBU SWaeaSixr<5 7*— Ht4ix 

fcx-*£H(lEFRAMfc:»#&^ WEFRAM-* 
# ^^^fcx - 9 * pT*fi«?F-g-»Slc WE/hT* n 3, ^ « 

tc^SLr«r!BVRAM^»f atp^d—v^ h^a 

t, WEr^* — ^ 7 h¥^rv RAM— *#&£;h,fc 

rfflBB**s*tfcH**»*ca*i-5^r3Efitt^fc:¥a 

t £JWTf 6 ^ t *«KRti-5fll#lf^Sfill 

!*#S:i^bLr^«*ft*fbU lltrE/K/ps^Sfc 

tc^o r WEE&:/ £Eft Lr ear § ^ £ tt 
VRAM*3itfFRAM(02liW*!lt!|iU W 

IS/J^py^«0D3El(ISnfcH*^**EVRAM^ 

^3Efi»*ftLft*S6>l»ffl)fc<S#3itpVRAMEft^ 

at, itrEVRAME»#arvRAM^»S3&*tufc 

«or^r3E*W*IS»i::fltrEFRAM(cftf 3&tf7^~ 
^yb¥at**TU SftEFRAMlClff 
-77 Kb*ttfc^^S:e5Si-6«*E«KKt, W 
EfiSSSixr < 5 7*— MbS*ifc7*-*«r«rEF 



RAMtcSta*. WEFRAM^t&Sft/cr-T* 

«r«raejs«F *neic«E/h^n 7 ^ mcam ur we v 

RAM^*#3&tfr 7*-^ y h^at, MEf7t- 
-^^ b^arVRAM^#*i&4tifcfltfE/h^ny^« 
OW»fiff*RSr^KfiW^»{kUr«EaE*Shfc 

B*fifc#K«#r 5^2&ft«^b^a t Sr«rs««S 
£»K*JM»U iEVRAMtag^Mffl^ 

^a, *fciiWE7*—ry h^at^^*— 77 
a^r(Rl-^[HigS^^-f y^r«]9#Arttt^(tsr t 
t iT 3 flmEft¥?£$flk 

«srpraEfi«F^t-r5pr**«F#ft¥at, swept** 

WWbtH^W^SSrttfflrsW^ttffi^at, w 

E"r**«F^fb#a-e»e>ivfcnr3Efiw*fi*«rE«F-» 

S*W¥aicJ:or»?>hfc«F^«S:t>ifci/7 

^j*Ettrt«i^x*£iWiu WE^h^arv 
z>i?u? h^at, WE-t^ h^ara^stifcaiia 

1-5^^W#Ho*^*«nE^^^t!:Ettfi-5 ^ 
**Efi#at, «TE^^^E*¥ajcj:orEtt5 
nfcW3»«F*H<o*?"J^3f3e*«±lc4ofcttlcv 
RAMfcME^**©HJA**tfctfVRAM*#& 

*^a ^it^^w 1 1- « »*« i mm<omm 

im&ms] vrames^s^, A^snss^fb 
«*Rr*ftW^bi-5Ri3EfiW*{b#at, WE^ms 
w^btrai*^»*ftt*ai--5«f»«ifttH¥at, w 
Epraft^^b^arftetvfc^SES^^f&SrmrEW-s- 
«^W¥atcij:or#^ti/c^«^ i bt[cv'y n- s 

3&J&Ettrt£u^***i«IU iE77h^-CV 
7 h Sttfc^fiW*R*fE^ttfE^^^lc:E1i*n 

r^s ^m&n^m<D&6\cmrm<mm'tz> «t 5 t-w 

S-feu* h^at, WEirV7 h#arS^Sttfc»«E 
RT^W*K©3R2RISr«rtB^^^lcE*i-5 f$> 

*7*Efi^at, «rEw^^E«#ai-J:orE*s 

RAM{CflliE^^*<^ffi*S:*#iitfVRAM#ta 

*^a t £« * * ^ t £#a t r ait*s 3 E^^tt « 

E^S^^Mo 

tit FRAM^^CDtb^^^^ yf-t?«J!9Six.5^^ 7 

^at, *wa^-ry^¥ara4R*HfcvRAM*fc 

ttF RAM(OtliA^^7 hi"-5*>7 h^at, ~^C0^ 
* (DmWtf 5W«*«F-S-ISO»?iJSrE«r* 5 ^ 
£l«fU «77 hfSt?77 hSttfex-^SrKIc 
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W^i^iru^ h~f Ztu? h^&k* mtteis* h¥Bt 

Eft ^fttftttJ^afc <t o T» 6ftfcft*ft SrffiE "TKfi 
t v^S^F R AMlcSWB^^^oa*Sr*§5itf F 

r AMt^ &^#a k*mnz>^k *mwi ki-% m&m 

yjfcFRAM^&ottl^Sr-x^ yf-"C«0ifc;iS*'f y 

ttFRAMOttJ*SrV7 Vf^yy h^&k, 
*oa«i-5^«*RF*»<?3»?!ISrE*-C*5 i^** 

S5Eu> ? ^^^Eti$tiTi/^7 :? -^^^5{cMM< 

mmi-^xo^m^y b^&<om^km&u^^<o 

-C S y ^ * $ ftfcx-* SrfflE ^ * fcEttrfS ^ 

**E«¥ai, «rE^^^E«#a{cj:oTE«$ 

l»Eff^*U}¥aiJ:ior#e>*ifc4f»fiSrSWE 

<t9*#^»^FRAM^«rEw^^oW*Sr»# 
&trF R AM#t&*¥afc r t *r#«fci-5 

FRAM!6»&<0ttJ*Sr^^ y^-CfflQ**.*^^ 

yf-^at, WE^>ry^¥a*T?aRSiifcvRAM* 
&$<omgcr% ^raa«F*B©*yiJS:E*-c*« ^* 

*S:WIU ME^ h^T->7 hStufc^-^SrBE 
^»Eu^^(cEtt*nri^7 f -^oa5lc|»H«i 
< S8R1--5 J: 5 fcgfES':? h ^©(o u^j t mlE Ui** * 
<Dtiij3t:*i>>? ht^ti/^ b^a<b, mjEiru^ 
a-ea^ S ixfcT*- * SrStfE ^ * KEltf S u 
^EtS^a^r, SfrEu^^E«¥atcJ:o"CE1ftStu 

0^-^S:ffl^T«F»ftS:*a-r6ff-Wt*ffl¥at, 
^W*ft*Ul#afcJ:oT»6ixfcW*SSr*E»r« 

*t V R AMtciftE us^* * <9 W^SrSt fctf 

VRAM»*a**atS:«*-5r i*»«ti-5»* 



«2E*<0ffif«E»£«a 

ffi^t FRAM3&»e>^tti**^>r 

yffSi, »E^>f yf-¥a-eaw*ttfcvRAM* 

fcHFRAM<0W*Sr^7 h^afc, -Jgco 

fi*OieKi-5^*fi»#ll©3RJ"JSrE«'C*5 
**WliU fflEV7 h^T->7 hStifcT^fcR 
t«rEu^^(cE**ix"C^a7 f -^o?«5{c|«ra« 
< SHBfc-r 5 J; o ^SMBf? h#a<0ffi# fciifrE i*^* * 

a^a^s*tfcx-^t«rE^^^^E*"f*a^^ 

*Ett#afc* «rE^^^E«¥a^J:orE«S*i 
^-^Srfflv^-Cff^SSrttW-rSW^Stftttl^afc, 

tfrE##£* w^ajc ±ot»& nfc^^-s £ we «rae 

^tv^S^icvRAM^cBf^E^'> ? ^^com^^#t^tp 
VR AM»% 5i*^at r i ifflfik 1-5 »* 

* 3 EttoflraEft1?±&n 0 

[»*«io] prssa^fc^a^. 

«M-5pr*ftfflF#»<03RW*E*"Ct 5 i"S>**«:*fll 
U VRAM^^W^/^^x5y ? --^^tirEl/v ; ^^tCgE 

fcE**HTV^5f f -*ofl5lc|»|lll*<««1-5 < t 5 

t^EVRAMOffl^^^E^^^coffl^^iru^ h 

fc^-^ ^r«rE i^* ^ t-Eii-r ^ ^ Eli^a 

SBE^^^E«^atcj:orE«*tbfc7 f -^© 

fflv^TW*ftSr*W'r5W#fi*ffl¥at, IWB»*ft 
tta¥a^J:ori»6Jxfc«F^3*Srl»ERr*e«F*R<Z) 

£ V R AMj&»b*f LV ^StfEir ^ SrfflV^ric 
95E ^ lc A^f-T Z>z.kZmx.Z>Z-k*%fWLk-rz> 
M#«2E«oW«E«S(L 

pr«fiW*Ho*yi|SrE«'C 1 5 ^ «:«■ 

VRAM^bttl^^^57 :? --^^flEi/v ; ^^i-K 
^cE1i^tlrv^6y ^ -^cD^5ic[t^^<^1-eJ: 5 
(CfflEVRAMOttl^tftlJE^^^Oja^Sr^^^ h 

■fs-feu^ h^at, tfrE-fe^^ b#a-?^ y^^*tt 

fcx-^ ^ME i/^^ * tcEtg-f 5 U'^^EfifS 
mE^^^Eft^a^ioTEtttStifcx-^o 

a^> ra^wsEfi«F«-is©fta^y f^&o^-^s: 
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CVR AM^ ?>*f U * ^rftfrlB-ir u ^ * Srffl V vf 
SJE * «:«* 1 1- £ 

3 E«<Bffir*ERS£Kifc 

[00 0 1] 
[0 0 0 2] 

[0 0 0 3] ^T«S«F*{t;i:tt3St*S(0/h*ft«-g-Sr 

[0 0 0 4] L^Lft*Sbpr«*l?*fb*rffl^fc»&lil 
ft, 1 try h-CtROds^l-Sfc^-g-raffldS^Sfc 

[0 0 0 5] *r-er<©J;5*ISJBSrlEftRF07^— ^ 

4 8 6 3-?-) 0 (04) tt»9**4U1>t©R5^ 

-Cfe^o (04) ttSSI^fti: UTDCT (Discrete C 
os ine Transform) SrfiH/vfJS 9 . /J^n y£ flSDCT 

So (04 (a) ) H3 0(0/J^oy^O*Jjl8©*» 
5fc#>, (B4 (a) ) ©J:5l^ny^S(:ft45f 
:/ n y ^ tD^slte ffi -C # * < ft * fc * 3 o /h :/ 



(0 4 (b) ) fl, *i* nT«ft«F#ft«<Z)7*-^««Sr 

£>S 0 :^i:3Ct5^^aot, ES^ny^jt 

co^^-c^w^H^r ttfSft<ftS 0 ft^roais-cE 
ft^ay^lcfftaSnT^ftv^aEfiW-S-IBttffi^E 

fiK±fiBTftv^K«S:«+W^IS«*t**tJS;i-5E» 
y^a*<0E«^ny^Jc:#S5i*ixSr ttcftS 
( (B4 (b) ) H" -?7j*1-8B5» o ft 7 

^5/ h fc-f 3 - £ CioT 1 ocO/h^n y^icKf) 

[0 0 0 6] 

[0 0 0 7] *36Wr±roj;5 4tt*^ffir»E»»«i: 
S±«K©fBHSr<IBfci-5 r k * B tt fc"T 5. 
[0 0 0 8] 

u fltrE/^^^y^rtoii^*fi^»*J^:fi«r^ft*L J ^ s i■v^ 

*5fc£iftU atfE3E**ttfcii*^Sr*^t;LT^r 
SftfiF-^flSU fl»E/h^O!x^ft^B5tfi^Eft^ny 
^£r£#>, ffiE^SES^F-g-ftSixfc/h^nix^S^prgg 
*«F-&»S:*«>feixfc7*-^y hJctto-cfl(fEE«^ 
ny^^EftLTfiSi-§R(C, VRAM:fe£U?FRA 
Mfcv>5 2«£tf>^*-y feiWBU ttffi/J^p^^feo 
S**Hfcii*^«:«rEVRAM^3E«^-g-fbLft 
as&BRBflft<»#iitpVRAMEft*&£, SfrEVRA 
ME»¥S^VRAM^#£&**lfcffiE'h:/n S^S 
Opr«ftff*HS:S(rE7*— Mc«oT«TSEJWJ^ 
Rfi{C«JEFRAM(C*ftjitP7^~^y r^Si** 
fit, UEFRAMlt^^c7t"V5/ Mfc£ftfc 

So 

[0 0 0 9] »2<Z>#38BI3f*, iE<07t-^y bic^ 
orfllJEEft^ny^lcEftL-CfiiSSttfc^-^SrS 
VRAM*5J;O^FRAMi:V^5 2@S^^ 



x utrE^m s jifcB*^ic«»i- s pr«fttt*Hfc^s 

[0 0 10] g3«it ±IB^7^—^y HSrEft 
*fc»S*1"S|g(c:, VRAM*5itfFRAMt^5 2 
«£j^*y£WIU «rE/h^ny^«o«»$ttfc 
H*«»SrWE V R AM\c pf*fi«F*{k Ufttf* bRRIHtt 
<»£&tfVRAME»¥&t* UMSVR AMKfl^S 
T?VRAM^«t3i*tlfcSfrE/h^n y ^te£)i>r*fi|3F 
#B*llWB7*-vy Mc«oT «T«fi«F*Hft^*E 
FRAMKS^iMr^;*— ^y h^StSrWU MEF 

■r5«#EJH6«t, «rEea$nT<67*— 

ftSixfcr-^SrfflEFRAMKlJta^ H5EFRA 
M^#t ^S^fcx-* &^«fi##R«tc*f[E/h:/n 

y ^fil:»B ItgtBV R AM^t# jitff7*-v y 

wkLriwrE*«*nfcH**»^a*'rspr*«a* 

ft#at*r*i-51»aS*aSttS:fflV\ VRAMBft? 

^y h^a^fs]-^[H3K$r^-f y^"C§J9#x.-Ctt: 
^&ttZ>Zk&»»k1r 2> It «E»S^fi«^ *> § 0 

[0011] 

[fftB] ±E^«t5*«fiK(-J:f9, #*Wtf>ti?«Eft3£ 
STilVRAM^: FRAMO2oc0^^e U SrfflV^t/^ 

o**S^6Btfttfljf»E»Klltra«, V R AM<t F 

ram^/b^t^kx:?;*-— ^y MW3<fctfnraft« 

[0 0 12] 

zx\mwzffimz-rz>tc$> (U4 (b) ) o±54^ 

i UTttDCTSrJB^* 0 7^-^5/hi:U (04 
(b) ) <7>J:5l2:3o<DB^fi^oEft^ns/^SrR 
ItU #Eft^ny^©ifeffl^b*fl£1-S#DCTyn 
y* H^p^) ^(eaESrS-feiaCfiWfl-R^^St 
aitfo *fcW£SW^<Bft*0«F#ft& 1 6 try hKR 
feU, #E«^oy^CO»0 tfy MR3&S i 6 tT y h <fc 9 



5 Q ro±5icur*Eft^ny^offi«95o*ta* 

*ff-»HSS\ #E»^n y * pTK;6W*R<0 
«t(-»#iitf ( (B4 (b) ) H" XTjk-T^ 
5» . K«**rRr3ES«F*RttDCTJc:#"*-5E«^ 

n y ^ 0>» 9 <D*^— ^^feUtC 3 OWDC T COjfiJjcO 
RTaE««F*HSrBRIWil<»tatfo r^fc^^^r^-f 
W«ftff*WcBBUTttiK"fUt»*£:"*-5Eft^n y * 

[0 0 13] £JlTOR8Btt±EW«t SKDCTSJxT* 
-Hfc S ftfc k»s A* £ ftfcSte § ffiSEft 

SrflMMcTSfc*. prSCfiW*©**0«F*fiS:l 6 tT 
y H:R£t5©t?R!Bt:fflv^FRAM, vramo 
Affi*try HiSri 6 try Mcun>£ 0 
[0014] (Bl) ttSl o*«MO-^li«(c:«5 
it«EftS6««yny^ig-cfc5 0 (Hi) 

Stt-fel^*, 6ttV-^^, 7tt»l 
(^y^y-Cfe-5VRAM, 8ll^yf, 9tt^7h 
S, 10fitl/^^ s llttVS***, 12fl^fi^ 
ft, 13ttf 2©^*5-C*5FRAM, 1 4 fiffl* 

a, 1 5ftfflw»-cs>ao 

[0 0 15] ^iC^S^J^K^^o^-Cl^P^-r^. A 
« 3 -CliffiA * ftS^Sft^Rwft^fiSrfctti U»J» 

zx<Di/yhmx ioffl©Br««w*R^*a^try 
h try htc^A^^tirv^^ praEsw-^is^* 
i®<o\+y vtmxtr zmmmui 5x®mztiz><, ji 
5-ew*fi*aj«3!&»bA*$ixa«F 

#fiSrfct(ciV7 h*SrW-»r5o ^7«4t«V 

9 6 ^EttS^^"CV^5 logf*T?ORT«ft«F#W©5RJ'J 
tffl^Six"CU^^6^E«SixSo *fcu^^6 
[CtfcVRAM7(dE^$ttrv>^^l 6 try hSLbo 

pr«*«F*Ko*jijdSE»*ttfc»&fcf±, ttd»e> i 6 

try b05R?iJSrVRAM^»#i&tfo wOj:5tCUT"5I 

!Sfe3^4tLfcl 6 try h<5oC0tTy b?fJ|C»£;ft/CV 
RAM7-s E^^tv^o 

[0 0 16] W:VRAM7^Mtl/C7-^^7 
t^yhftU (114 (b) ) OWCFRAM1 
3^Efti-«*jfe^o^TRW1-5o *"f (14 

(b) ) W#EfiS:^ny^©5feBi^b)IB^iB:«Sr»1-^J 
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[0 0 17] £-f*-fy ^8 b&9 (DXtit LT 
VRAM7£riItR-f So ftlc*^ y?-8Sr^LTA#£ 
MVRAM7 frb<Df s *-9&i'7 9 t?Efi^o y 

^o*ad*bis»riE»-et Si 5 lev 7 hft*WJ»-r 
s 0 fttdrv^ i o-ctt, u^** l ifc±ffcif y h 

S^** l l©7^-Nv<y**a«U *ft«T©T{fc 
SSWXMS (tfy hftR) h«9-COi/7 

©^t^st-* t tLfcx-^ »rn«< mm 
m-z 0 ra«pic«F#fi*uia 1 2 -era, *s*i«*Jtt^ 

#-§**:friE#>f k wt s t k i otft©j?t 

1 6 if j/ h«riH*.fc»£fci±, ^lfil6 ify 

©rt*ttir i/^io %m^x i 6 tf y h±te#iRj{o 

-f^StvSo :©±5iaTVRAM7^&IUAS}l 
Sr-^filBftFRAMl 3^«#&*tVOK fclBNP 

»5©ify MR*s l 6*T0S»^(!:tt, 
1 l<0±ttl 6 try FOt-^^F RAMI 3^#t& 

^TlTftODCTyn y * ©«f &*lc#S 0 
[00 18] :oj;548iM3o^DCT/Py^(C 

»Lr«Ti-5rt^io-c (B4 (b) ) <o&m& 

[0 0 19] (04 (b) ) ©£5li:l»#eftypy 
^ B«»»iiF ram© i y-K (i6tr 

rami 3K»#&*;ftT^a^&*i-^xfi#-!§-fi 

S*-r"5r3E*« : -§'ISS:«SKUTd»&S : t/FRAMl 3- 
MtFRAMl 3<D&jj£i/7 b§£9. irU^^lO 

9 Mr v r am 7 a» 6 as«*«r pra««F*»s: ^ 
v atretic s ^ s fiflF^fi t UK 

*§ < * 6 i 5 A* * ftfcKW**"*- pTS««F* 
BS:^7 h1"S 0 ^7 h Sttfc"5r*«»*Btiir * 
1 Otu^^ 1 ld»6ffl**ix5(B:«S:ai-^r»fi«F 



*Bfca^*tfC^^^ 1 lKAASixSo HlStcflF 
*KtftfcHffll 2T»ttflf«4r*-r^r**«F#B(0«F^*Sr 
tfettl UftsftS &±IB©ffi#«B©*t t F R AM 

1 3^x-^£#£&A/Tn>< 0 ^CDi9t^Lr#l5iS: 
y^©B9©*^-*^fK fcS4ri§J C*Qf3ISrt* 

RAMI 3±-C7*-7y MtSjftfcx-^ttttWSU 

[0 0 2 0] ^!©J;5 4MiaoT, 
teaSrttOiKI-rirtJiio-c (H4 (b) ) <D£?ft7 

t-vyh^t^So #38WttVRAM, FRAM 

<?)2gl©^^!J SrJBi^r ^icioT, ftH^i5 

^isaftAA^-^tii^iH&adSBrtBT-fcSo 

[0 0 2 1 1 RIC (B2) SrfflV^X»2<0*»M<0-^ 
*«lcff 5fl»«|f^«<D*»flf!l«rKWi-5. (HI 2) 

i^jov^r, i Git?*— yik£Mz.?-$<DXt} 

SB, 1 7 fiF R AM % 18tt^^ 19(^>7h 
U s 20\Z±U??^ 2 1fil/^^, 2 2 f*RF-l§-fitfe 
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2 6ttV7 hS, 2 7 ^Sm^^ritii, 2 8 f*?f 
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2 4^l/^"CVRAM2 3 J^feSfLV^— * SrA 

StLXWTfU&xf 2 SfcA^TfSo 
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r tdSBT||(c:ft5 0 FRAM^VRAM 
i o X ftBfe«<z>ft&« AAflWlcatt" 5S^S 
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[0 0 2 8] *r*lllfi«OlE»«FC0»f^^OV^rRW 
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«3 6tu^^3 9<©m*i^K^-f5o roiSfc* 
yf3 5*5«t^>r s^3 7 ^t^^^ao 
(113) (HI) ^LfclEft 

v^%&r>x*mMmxmm%imm$tx$ z Q 
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W^* 3 8cOA^^r^-f y^3 7l:iotVRAM4 0 
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LfCo ±IBcO^ffi0i|cOU^^^ 6, 2 5*3^^3 9^^ 
yhiRtt, 1 6 x 2- 3 2 try Ftoif+»"efc^ 

1, 2 l&cfctM 4f3, 16X3-l=47tf 
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oi,vtfc (114 (b) ) M©7t- vy bic^iiffi^f 
[0 0 3 3] 
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